General procedure:
To a solution of allyl derivative (PBI, Pc) (0.022 mmol) and I-OVDF (210 mg for PBI, 280 mg for Pc) in ethyl acetate (8 mL), Bis(4-tert-butylcyclohexyl) peroxydicarbonate (0.127 mmol for BTA, 0,255 mmol for PBI and 0.341 mmol for Pc) was added in small portions over an hour. Subsequently the mixture was heated under argon atmosphere at 60 °C for 5 h. Then the mixture was poured into 100 mL of water and extracted with 3 x 100 mL of ethyl acetate. The combined organic layers were washed with 2 x 100 mL water, 100 mL brine and dried with MgSO4. After the evaporation of the solvent on a rotary evaporator the crude was purified in the last step on a SEC column (Biobeads@) using freshly distilled THF as the mobile phase. The main fraction (eluting first in all the cases) was recovered and concentrated in vacuum. The polymeric material was then suspended in boiling hexane, filtered and dried in vacuum, affording PBI-OVDF (71 mg, red solid) and Pc-OVDF (63 mg, blue solid).
PBI-oVDF
fig. S1. Structure of PBI-oVDF. 1 H NMR (400 MHz, acetone-d6 δ (ppm): 7. 59 -6.27 (m, 16H), 5.22-4.45 (m, 6H) , 4.31 -3.85 (m, 8H), 3.64-3.59 (m, 4H), 3.30-3.22 (m, J = 15.3, 6.8 Hz, 12H), 3.12-2.81 (m, 56H), 1.47-1.46 (m, 4H), 137-1.34 (m, 6H), 0.92-0.84 ( m, 10H). 19 F NMR (376 MHz, acetone-d6 δ (ppm): -61. . FT-IR (ATR) ν (cm -1 ): 2941, 1670, 1595, 1398, 1191, 1112, 878, 840, 732 . FT-IR (ATR) ν (cm -1 ): 2943, 2932, 1555, 1400, 1190, 1110, 880, 841, 742 
SubPc-amide
General Methods. MALDI-TOF-MS spectra were obtained from a BRUKER ULTRAFLEX III instrument equipped with a nitrogen laser operating at 337 nm. NMR spectra were recorded with a BRUKER AC-300 (300 MHz) instrument. The temperature was actively controlled at 298 K. Chemical shifts are measured in ppm relative to the correspondent deuterated solvent. UV/Vis spectra were recorded with a JASCO V-660. Column chromatography was carried out on silica gel Merck-60 (230-400 mesh, 60 Å), and TLC on aluminium sheets precoated with silica gel 60 F254 (E. Merck).
Starting Materials. Chemicals were purchased from commercial suppliers and used without further purification. Solid, hygroscopic reagents were dried in a vacuum oven before use. Reaction solvents were thoroughly dried before use using standard methods. The synthesis and characterization of 3,4,5tris(dodecyloxy)benzamide (34) and C3-symmetric tri(iodo)SubPcBF (35) have been previously reported. The latter is reproduced below.
Synthesis (17). In a 25 mL flask equipped with a magnetic stirrer the starting C3-symmetric tri(iodo)SubPcBF (0.025 mmol), Pd2(dba)3 (2.05 mg, 3 mol%), dry Cs2CO3 (34.2 mg, 0.105 mmol), Xantphos (1.25 mg, L/Pd = 1.5) and 3,4,5-tris(dodecyloxy)benzamide (0.091 mmol) were placed under argon atmosphere. Then, 3 mL of freshly distilled THF were added and the resulting mixture was heated to reflux overnight. At this point, the reaction was filtered through cellite and the solvent was removed under reduced pressure. The product was purified by column chromatography using CHCl3/methanol (20:1) as eluent. Finally, the desired product was washed with methanol. Tri(arylamide)SubPcBF was isolated as a magenta solid in 65% yield. scheme S2. Synthetic method for the preparation of SubPc-amide. 21, 154.23, 152.51, 151.40, 142.86, 142.82, 133.29, 131.06, 127.49, 123.13, 122.97, 112.93, 107.64, 73.93, 70.19, 33.06, 31.59, 30.96, 30.92, 30.86, 30.82, 30.69, 30.62, 30.54, 30.51, 27.34, 23.74, 14.61 . UV-vis (dioxane): λmax (nm) (log  (dm 3 mol -1 cm -1 )): 580 (4.9), 559 (sh), 525 (sh), 349 (4.5).
Further structural characterization of SubPc-amide by POM, DSC and X-ray diffraction can be found in (the SI of) Ref. (4) where it is shown that this material organizes into a hexagonal columnar mesophase with a transition to the isotropic liquid beginning at 250 ºC. The periodic stacking of the cores is 3.9 Å. After drop-casting the films as described in the Materials and Methods section of the main text, the molecules were presumably in a predominantly random orientation. Before ferroelectric measurements the functional materials therefore needed to be conditioned with an electric field in order to align the dipoles and improve the ferroelectric response. For PBI-oVDF and Pc-oVDF materials the conditioning consisted of a 20-30 minutes application of a 500 mHz triangular wave with an amplitude just below the coercive voltage. The positive and negative parts of the triangular wave had equal amplitude but durations that differed by a factor 2. Conditioning of oVDF-based materials was done at an elevated temperature of 60 C. Complete homeotropic (perpendicular) alignment of the SubPc-amide columns was achieved at 130-140 C when the liquid crystalline (LC) material is in a hexagonal columnar phase by applying an external field of 30 V/µm for about 20 min. The conditioning was followed by tracking the switching current in time and we considered the conditioning as finished when the switching current was stable for more than a minute. For SubPc stable homeotropic alignment was confirmed by polarization optical microscopy as shown in Fig. S8 below. For the ferroelectric switching experiments discussed in the manuscript, previously aligned devices were cooled to the desired measurement temperature.
fig. S8. POM on SubPc. The inset is the same device probed after the alignment procedure at 135-140 C described above and cooling down. The complete darkness indicates a stable homeotropic out-of-plane orientation. Figure S9 briefly summarizes the DWM as described in e.g. Refs. (5, 6) . Despite the use of the DWM, the switchable conductivity of these devices makes that the polarization curves will always be affected by the conductive contribution. The applied double wave method eliminates constant background currents, but the conductivity switching in oFESC diodes makes that the 'background' current in the second wave is much smaller than in the first and hence the subtraction procedure is ineffective. We minimized this effect by measuring polarization loops at relatively high frequencies (1 Hz); at higher frequencies incomplete switching started to occur. Typical examples of charging curves are shown in Fig. S10 below.
Note that the sweep rates used are not set by the maximum switching speed of the materials but by the optimization of the signal to noise ratio in the quasi-static double wave method. For the present materials the maximum switching speed was not investigated. Related compounds switch in 10 -2 -10 -5 sec, depending on temperature and field. (4) fig. S9. Principle of the DWM. The preparation pulse brings the ferroelectric in the desired polarization state. The first wave in the probing part produces the corresponding switching current, including displacement and leakage contributions. In the second wave the displacement and leakage currents can be determined as no further polarization switching occurs because the first and second waves are equal in size and slope. Red solid curves indicate the corresponding schematic current responses. Dotted and dashed black lines represent leakage and displacement contributions, respectively. The shaded area corresponds to the charge associated with the ferroelectric polarization switching that can be obtained by subtraction of the first and second wave response and subsequent integration. 
section S3. Detailed analysis of jV curves
In the main text the hysteresis in the jV-curves is interpreted in terms of a modulation of bulk conductivity. Here we shall explicitly rule out that the high forward current in fact is an artifact related to transient polarization reversal dP/dt, as shown in Fig. S11 below. In such a scenario rectification will not be present at low voltages where no polarization reversal takes place and will disappear on multiple read outs; our devices can be read out multiple times below the coercive field, with the only limitation set by the retention (Fig. 4) . Also, the total integrated current associated with slowly sweeping the high-current part of the jV-curve (in 5 s from 0 to 80 V in Fig. 2B ) is 3 orders of magnitude larger than the ferroelectric polarization charge in the same device.
fig. S11. Analysis of a Pc-oVDF oFESC diode after incomplete field annealing. (a) polarization-voltage characteristic. (b) current-voltage characteristic and analysis in terms of SCLC (Eq. 2, green line). Fitted parameters are 0 = 310 -9 cm 2 /Vs,  = 2.610 -3 (cm/V) 1/2 . The circled area shows the characteristic behavior of the current artifact due to transient polarization reversal (dP/dt). Arrows indicate the sweep direction. For the opposite sweep direction the dP/dt-peak sits at the negative voltage (not shown). After prolonged field annealing devices of similar thickness do show the normal current switching behavior as shown in the main text.
The reasons for the lower influence of ionic effects in this thick device, which are visible in the more ideal shape of the polarization loop and the virtual absence of Ohmic contributions to the jV-curve, are unclear.
fig. S12. Detailed analysis of current-voltage characteristics of oFESC diodes, showing, when present, Ohmic (Eq. 1, blue) and SCLC (Eq. 2, green) contributions to the fitted total bulk-limited conductivity (dashed red). (a) SubPc-amide, L = 1 m, fitted parameters for on/off states: 0 = 6-1010 -9 / 0.1310 -9 cm 2 /Vs,  = 4 / 610 -3 (cm/V) 1/2 ; (b) PBI-oVDF; (c) Pc-oVDF, L = 1 m, fitted parameters for off-state: 0 = 110 -10 cm 2 /Vs,  = 2.610 -3 (cm/V) 1/2 .
(The following equations are also given in the main text but repeated here for ease of access.) The jV curves of all devices presented here can be described by either a simple Ohmic conductivity,
or by a space charge limited conductivity (SCLC), or by a sum thereof. Here, V is the applied voltage, L is the layer thickness,  is the conductivity, 0r is the dielectric constant of the active layer, µ0 is the zero field mobility and  is a phenomenological parameter quantifying the mobility enhancement by the applied electric field. The dashed lines in Figs. 2, 3 and S11, S12 above are fits to the jV curves by Eqs.
(1) and/or (2).
For unsubstituted SubPc, Pandey et al. find 0 = 4.510 -8 cm 2 /Vs and  = 1.810 -3 (cm/V) 1/2 .(36) The somewhat lower zero-field mobility in our substituted SubPc-amide can be expected as the amide groups will drive the stacking of the semiconducting SubPc cores but will hamper the inter-columnar transport, making transport more 1D-like and therefore more susceptible to morphological imperfections. Likewise, reported values for the zero field hole mobility of metal phthalocyanine (Pc), e.g. 0 = 1.410 -8 cm 2 /Vs in Ref. (37), are similar to, but somewhat higher than what is found in this work. For perylene bisimides, that are commonly used as electron transporters, no mobility values could be extracted due to the absence of a clear space charge limited region in the jV curves.
From the voltages where the Ohmic and SCLC currents are equal one can make a rough estimate of the background mobile charge concentration. For SubPc this gives p0 = 3-610 15 cm -3 , for the oVDF materials the absence of a clear SCLC dominated region in the jV-curve makes the outcome of this procedure (p0  110 16 m -3 ) highly uncertain. A higher background doping concentration in the oVDF than in the SubPc compound would, however, be consistent with the more rounded shape of the polarization curves in Figure 3 . The used double wave method (section S2) is crucial to suppress artifacts due to (in our case desired) 'leakage' currents, but cannot completely remove contributions from mobile ionic species, which move at similar time scales as at which the polarization is probed.
fig . S13 . Hysteresis loop and current-voltage characteristics of PVDF-TrFE. Hysteresis loop (a) and current-voltage characteristic (b, on a linear scale) for a 450nm thick spincoated Au/PVDF-TrFE/Au device. Measurements were done at a sweep speed of 20mHz without using the DWM background correction.
For reference, the characteristics of the ferroelectric polymer PVDF-TrFE are given in Fig. S13 . This polymer is insulating, and thus only shows the polarization reversal dP/dt-peak in the jV curve, and no conduction or current switching behavior. This is in contrast to the curve for non-annealed Pc-OVDF in Fig. S11 , where the dP/dt-peak is superimposed on the normal jV curve. For typical jV curves of the similar pure semiconducting materials we refer to Refs. (36, 38) . fig. S15. Same data as in Fig. 3 (B and D) , plotted on linear scale. Current vs. bias for oFESC diodes based on PBI-oVDF (left) and Pc-oVDF (right).
section S5. Details of the two-site model Figure S16 gives a detailed overview of the two-site model as described in the Materials and Methods section of the main text.
fig. S16. The potential landscape for hopping in the two-site model. (a) The standard situation for Marcus hopping. (b) The situation in case of an asymmetric potential caused by a polarization pointing to the right (green line). (c) Illustration of the periodic boundary conditions and the four possible hops, 1→2, 2→1', 2→1, 1→2'. Site 1 is connected to site 2 either by hopping to the right or, through the periodic boundary condition, by hopping to the left (to 2'). The same holds, mutatis mutandis, for the connection of site 2 to site 1.
The asymmetric potential landscape is calculated from simple electrostatics on basis of the molecular geometry shown in Figs. 5A and S17. The transport distance, the average distance between the dipoles and the charge transport in the SubPc core, is estimated at 0.35 nm based on density functional theory calculations of the molecular orbitals in SubPc. (39, 40) The hopping distance between molecules was found to be 0.42 nm from X-ray diffraction measurements.(15) The dipole strength per molecule is taken to be 10 D, based on previous work on similar compounds containing three dipolar amide groups. (4,18,19) The curvature of the Marcus parabola is set by the reorganization energy, which has been determined by Kipp et al. to be 0.4 eV for the SubPc core(41). This is higher than the typical value of 0.2 eV generally used for similar organic semiconductors. Currents are therefore calculated for in the range of 0.2-0.4 eV.
fig. S17. Geometry of the SubPc-amide molecule. The SubPc-amide with the dipoles highlighted in red, and the area where charge density is highest in blue. An average distance between the dipole and the charge transport channel of d = 0.35 nm is estimated.
In a real device, disorder in the material will cause a (Gaussian) distribution of hopping site energies. Due to the exponential dependence of the hopping rate on the energy difference between two sites, it suffices to only consider the rate limiting step between two sites, i.e. the step with the largest energy difference. Typical values for organic semiconductors for this are in the range of 0.1-0.6 eV. The applied electric field will add an additional energy difference. Note that e.g. a hop from site 2 to 1 is against the field but from 2 to 1' is along the field.
A summary of the model parameters is given in Table S1 . The magnitude of the asymmetric charge transport effect can now be calculated on basis of reasonable parameters for this type of disordered organic semiconductors. The results are shown in Fig. 5c of the main text and Fig. S18 below.
The calculated on/off-ratio (dashed lines in Fig. S18 ) match the measured values (solid lines) with good accuracy. The good agreement is achieved by setting the hopping distance from its nominal value of 0.42 nm to 0.50 nm. Given the simplicity of the two-site model, one should not over-interpret this difference, which, however, could be rationalized as indicating that the rate limiting hop occurs at a defect site, having a slightly large hopping distance.
fig. S18. Experimental and simulated on/off ratio as a function of applied field. Two simulation results are shown for a hopping distance of 0.42nm (blue) and 0.50nm (red), =0.2eV, Δ 0 =0.45eV. Note that the polarization reversal and the associated drop in on/off-ratio at the coercive field (thin dotted line) is not included in the model. 
